Purpose Sinonasal mucosal melanoma (SNMM) is a locally aggressive tumor. This study aimed to define the role of adjuvant treatment and its association with survival outcomes of SNMM. Methods This retrospective study investigated 152 patients with SNMM treated between 1991 and 2016 in MD Anderson Cancer Center. Patients were divided into the following treatment groups: surgery alone, surgery with postoperative radiotherapy (PORT), surgery with postoperative chemoradiation (POCRT), and induction chemotherapy followed by surgery and PORT. Overall survival (OS), disease-specific survival, and relapse-free survival were compared. Survival between the groups was compared using univariate and multivariate analyses. Results The median follow-up was 28 months (range: 2-220 months). Five-year OS rates were 39, 42, 47, and 27% for the surgery only, PORT, POCRT, and neoadjuvant chemotherapy groups, respectively (log rank p ¼ 0.73). Distant metastasis was the most common form of treatment failure and occurred in 59 (39%) patients. Five-year distant metastasis rates were 51, 45, and 58% for patients treated with surgery alone, PORT, and POCRT, respectively (log rank p ¼ 0.21) but unable to be estimated in the neoadjuvant chemotherapy group due to low OS rates. Multivariate analysis demonstrated tumor site (hazard ratio [HR] ¼ 2.32, 95% confidence interval [CI] ¼ 1.24-4.15) and smoking status (HR ¼ 1.77, 95% CI ¼ 1.02-3.1) to be significant prognostic factors for survival. Conclusion Tumor site and smoking status were significant prognosticators in SNMM. A high rate of distant metastatic disease suggests that further investigation into novel, systemic therapies is required to improve outcomes in this disease entity.
Introduction
Melanomas are tumors derived from melanocytes and most commonly occur in the skin.
1 However, melanomas can also occur on mucosal line surfaces due to melanocyte migration as neuroectodermal derivatives into the ectodermal tissue.
2
Mucosal melanoma represents 1.3% of all melanomas, with 50 to 55% occurring in the head and neck. 3 The sinonasal cavity is the most common site for head and neck mucosal melanoma but is still a rare tumor, accounting for 1% of all melanomas in the head and neck.
3,4
As with cutaneous melanomas, surgical excision is the primary treatment of choice.
4 However, especially with sinonasal mucosal melanomas (SNMMs), anatomic considerations may make obtaining adequate margins difficult, if not impossible. As such, adjuvant treatment is an important consideration in the treatment of this entity. Studies have previously attempted to quantify the utility of adjuvant therapy in sinonasal melanomas. A meta-analysis conducted by Li et al demonstrated no survival benefits for postoperative radiotherapy in head and neck mucosal melanomas or SNMMs.
5
However, a subgroup analysis showed improved locoregional control in all mucosal head and neck melanomas, but the analysis was not completed only for SNMMs. The effect of systemic therapy is less defined due to the variety of regimens available. [6] [7] [8] This study aims to describe the effects of postoperative radiotherapy and chemotherapy in patients treated primarily with surgery and identify risk factors to aid in decision making about the extent of adjuvant therapy.
Methods
This retrospective review was conducted at the University of Texas MD Anderson Cancer Center after obtaining institutional review board approval (Protocol RCR04-0636). One hundred and seventy consecutive patients who presented between August 1991 and July 2016 to our institution were retrospectively reviewed. Patients were included if (1) the diagnosis of mucosal melanoma was pathologically confirmed at our institution, (2) the primary site of the tumor was in the sinonasal cavity, and (3) the primary modality of treatment was surgery. Exclusion criteria were patients in whom no treatment data could be collected, patients who underwent primary radiotherapy or chemotherapy, or patients receiving therapy for palliative care only. Patient demographics (age, gender, diagnostic date, smoking, and alcohol intake), staging, tumor characteristics, treatment modalities, pathologic data (tumor thickness, ulceration, perineural and lymphovascular invasion, bony invasion, and number of mitotic figures), and clinical outcomes were collected. The histopathological specimens of the tumors were evaluated by a certified head and neck pathologist in each center according to the current guidelines for the histopathological assessment of head and neck cancer carcinomas. 9 All staging was completed according to the American Joint Committee on Cancer, 7th edition.
10
All patients were treated primarily with surgery. To compare outcomes, patients were divided into four groups depending on adjuvant therapy: Group 1, surgery with no adjuvant therapy; group 2, postoperative radiotherapy (PORT); group 3, postoperative chemoradiotherapy (POCRT); and group 4, induction chemotherapy and postoperative PORT. Patients undergoing PORT were additionally divided into two groups: (1) those undergoing conventionally fractionated radiotherapy, defined as 1.8 to 2.0 Gy/fraction delivered 5 days per week and (2) those undergoing hypofractionation, defined as 5.0 Gy/fraction delivered less than 5 days per week. Primary outcome measures were overall survival (OS), disease-specific survival (DSS), and relapse-free survival (RFS). Index date for all survival outcomes was date of initiation of treatment. Relapse was defined as any evidence of disease following the date of completion of initial treatment. Distant metastasis failure rate was defined as time from initiation of treatment to presence distant metastasis.
Descriptive statistics were obtained for all baseline variables. Student's t-test was used to compare all continuous variables and the chi-squared test was used for categorical variables. The Kaplan-Meier method was employed for all survival analyses. The log-rank test was used to compare survival outcomes between adjuvant treatment groups. Univariate and multivariate analyses with the Cox Proportional Hazards Model were used to identify possible indicators for adjuvant therapy. All statistical tests were two tailed. Alpha was set to 0.05 for significance. All statistical tests were completed on SAS JMP Pro version 12.1.0 (SAS Institute, Cary, North Carolina, United States).
Results
A total of 152 patients met inclusion and exclusion criteria and were included for analysis. The patients ranged in age from 34 to 91 years (median: 64 years). Follow-up ranged from 2 to 220 months (median: 28 months). Clinical and pathological characteristics according to treatment groups are described in ►Table 1. One hundred nineteen patients (78%) had nasal cavity mucosal melanoma, 32 patients (21%) had paranasal sinus mucosal melanoma, and 1 patient had a tumor whose epicenter could not be determined. Ninety-seven patients (64%) had T3 disease and 55 patients (36%) had T4a/b disease. Nodal metastases were present in 12 patients (8%).
Fifty-seven patients (38%) underwent surgical resection alone. PORT was administered in 81 patients (53%), and of these patients, 8 (10%) underwent POCRT. In patients receiving radiation, hypofractionated radiotherapy was administered in 24 patients (30%) and conventionally fractionated radiotherapy was administered in 57 patients (70%). Neoadjuvant chemotherapy with cisplatin, vinblastine, and dacarbazine (CVD) and PORT was administered in 14 patients (9%).
Five-year OS and DSS were 41 and 61%, respectively (►Fig. 1). Five-year OS rates were 39% for patients treated with surgery alone, 42% for patients undergoing PORT, 47% for patient treated with POCRT, and 27% for patients treated with neoadjuvant chemotherapy followed by surgery and PORT (►Fig. 2a, log rank p ¼ 0.73). Their DSS rates were 66, 61, 64, and 43%, respectively (►Fig. 2b, log rank p ¼ 0.52).
During follow-up, 101 (66%) patients experienced recurrence and the five-year RFS rate was 42%. Of these, 59 (58%) had distant metastasis. Five-year RFS was 25, 22, 34, and 44% for patients treated with surgery alone, PORT, POCRT, and neoadjuvant chemotherapy followed by surgery and radiation, respectively (►Fig. 2c, log rank p ¼ 0.41). Five-year distant metastasis rates were 51, 45, and 58% for patients treated with surgery alone, PORT, and POCRT, respectively (►Fig. 2d, log rank p ¼ 0.21). Distant metastasis failure rate for patients treated with neoadjuvant chemotherapy followed by surgery and radiation could not be estimated due to low OS rates.
The impact of fractionation schedule on outcome was assessed. Patients treated with postoperative hypofractionated radiotherapy had a five-year OS of 35% compared with 42% for patients treated with conventional fractionation (►Fig. 3a, log rank p ¼ 0.47). Five-year DSS of patients treated with postoperative hypofractionated radiotherapy was 51% compared with 58% for patients treated with conventional fractionation (►Fig. 3b, log rank p ¼ 0.58). Patients treated with hypofractionated PORT had a five-year RFS of 5% compared with 28% in those treated with conventional fractionation. However, this difference did not reach statistical significance (►Fig. 3c, log rank p ¼ 0.19).
Univariate analysis revealed that age ! 65 years, surgical margin status, and tumor site were significant predictors of five-year OS and DSS (►Table 2). Smoking status was significant for OS (hazard ratio [HR] ¼ 1.77, 95% confidence interval [CI]: 1.0-3.1) but not DSS (HR ¼ 1.46, 95% CI: 0.74-2.3). In the multivariate model, the single independent predictor of both OS and DSS was tumor site (HR ¼ 2.32, 95% CI: 1.24-4.15 and HR ¼ 2.4, 95% CI: 1.13-4.99, respectively). Smoking status was an independent prognostic factor for OS (HR ¼ 1.77, 95% CI: 1.02-3.1; ►Table 2). The type of adjuvant treatment had no significant influence on outcome.
Discussion
Cutaneous melanoma has traditionally been regarded as relatively insensitive to radiation and chemotherapy. However, there are no randomized trials studying the role of these treatment modalities in mucosal melanomas. In this study, we present the outcomes of patients treated in a single institute for SNMM. Our data show no significant survival Abbreviations: CRT, chemoradiation therapy; POCRT, postoperative chemoradiation; PORT, postoperative radiotherapy; RT, radiotherapy; SD, standard deviation. benefits for any of the adjuvant treatment regimen. However, we found a significantly worse survival in patients with SNMM originating in the paranasal sinuses compared with the nasal cavity. Surgical resection with clear margins remains the treatment of choice in mucosal melanomas. Radiation therapy has typically been indicated as an adjuvant treatment based on several retrospective studies that demonstrated an improved local control in patients treated with surgery and radiation therapy compared with those treated with surgery alone.
11-14
However, none of these studies showed a significant improvement in OS in patients treated with PORT. Similarly, multivariate analysis of our data failed to demonstrate any significant improvement in either OS or DSS in patients treated with PORT compared with those who had only surgery. Some authors explain the lack of survival benefits by a higher rate of distant metastasis related to the more advanced stage of disease in patients treated with adjuvant radiation. 15 Still, our data show no difference neither in survival nor in distant metastasis rates in patients treated locally with PORT or systemically with adjuvant chemotherapy. A major limitation of previous studies is their heterogeneity. All published studies to date that showed a significant benefit for radiotherapy in head and neck mucosal melanoma included patients with SNMM and mucosal melanoma of other sites in the upper aerodigestive tract. The National Comprehensive Cancer Network (NCCN) guidelines identify SNMM as a separate entity with a distinct therapeutic strategy with regard to mucosal melanomas of the head and neck. Furthermore, multivariate analysis of our data revealed that the tumor site within the sinonasal region is an independent prognostic factor. Taken together, optimizing local control by PORT can be advocated to mainly preserve patient's quality of life. However, these gains can be achieved in some patients by repeated surgeries with good functional results. Therefore, radiation-related toxicities should be weighed against the potential minimal benefits in patients with limited disease.
16
Treatment may also vary among different institutions. As a high-volume center, all SNMM patients treated in MD Anderson Cancer Center are evaluated by a multidisciplinary team that includes head and neck surgeons and radiation and medical oncologists. When needed, neurosurgeons, ophthalmologists, and reconstructive surgeons are consulted. For localized disease, surgical resection with negative margins is the main treatment modality. Adjuvant radiation is administered in patients with locally advanced disease (i.e., skull base, bone, dura, brain, eye, or palate invasion), paranasal sinus involvement, and adverse pathological features (e.g., perineural invasion, nodal spread with extra nodal extension). Indications for chemotherapy are less well defined in nonmetastatic (M0) patients, and the role of induction chemotherapy in locally advanced disease is currently being evaluated in clinical trials.
Conventional fractionation consisting of 1.8 to 2.0 Gy per fraction up to 60 to 70 Gy over 6 to 7 weeks using intensitymodulated radiation therapy is currently the standard scheme to deliver radiotherapy. Melanoma cells have a high capacity for repair of sublethal DNA damage with a low α/β ratio. 17 Based on this, some authors have stressed the use of hypofractionation. 18, 19 A prospective randomized trial conducted by the Radiation Therapy and Oncology Group 20 compared the standard versus hypofractionated dose regimen for cutaneous melanomas. They were unable to find any difference in survival for the two groups. Likewise, our data showed no survival advantage or significant difference in recurrence rates between patients treated with hypofractionated and conventional fractionation. Owing to the risk of damage to adjacent vital structures (e.g., the optic nerve, orbits, brain) and the risk of toxic effects with high doses per fraction, if hypofractionation is to be considered, highly conformal techniques (intensity-modulated radiation therapy, stereotactic radiotherapy) or proton therapy must be considered. Two-thirds of the patients in our study experienced recurrence, most having distant metastasis. Most patients with mucosal melanoma have micrometastases at the time of diagnosis of the primary tumor. 21 Because of this, surgery and radiotherapy may have limited effect on overall prognosis, as they only address local control of the disease. Subgroup analysis of patients with head and neck mucosal melanoma included in a prospective single institution study from China indicated a survival benefit for chemotherapy in these patients. 22 A second, retrospective study from Korea suggested a survival benefit of adjuvant chemotherapy without any treatment-related deaths. 6 While these studies suggested that there may be a role for adjuvant chemotherapy, our data did not suggest survival benefits in patients treated with either adjuvant chemotherapy or neoadjuvant chemotherapy. The lack of survival benefits might be related to a genetically distinct disease compared with the Chinese cohort (e.g., BRAF, NRAS, KIT) or due to a locally advanced disease in patients selected for adjuvant or neoadjuvant chemotherapy. Nevertheless, the retrospective nature of our study and the small sample size of patients treated systemically limit our ability to infer meaningful conclusions. It is possible that novel therapies (e.g., ipilimumab, anti-programmed death-1/programmed death ligand-1 [PD1-PDL1 axis], and c-Kit inhibitors) may have a significant role in the treatment of SNMM.
23,24
Further study is needed due to the rarity and molecular diversity of the disease, and future clinical trials should be designed in a multicenter fashion to be adequately powered to generate meaningful results. This study has several strengths including a large sample size and homogeneity of the data. However, several limitations must be acknowledged. First, we relied on retrospectively collected data. Treatments were not assigned in a randomized fashion but altered according to extent and progression of disease. Therefore, groups receiving surgery only may represent patients with less-aggressive disease compared with those undergoing adjuvant therapy. As well, we lacked data on radiation planning and could not exclude the possibility that radiation treatment fields may differ between subsites, particularly the neck. Finally, we lacked data on adjuvant treatment toxicity limiting our ability to better define the risk-benefit relationship of adjuvant therapy.
In conclusion, our results show no survival benefits in patients with SNMM treated with PORT, POCRT, or neoadjuvant chemotherapy with PORT. As well, hypofractionation is not associated with survival advantage compared with conventional fractionation. Although paranasal sinus involvement alone should not be an indication for adjuvant therapy, these patients fared significantly worse. In the lack of survival benefits, the role of these treatment modalities in combination with novel agents should be further defined in a clinical trial setting. Abbreviations: CI, confidence interval; CRT, chemoradiation therapy; DSS, disease-specific survival; HR, hazard ratio; N/A, not available; Neoadj, neoadjuvant; OS, overall survival; RT, radiotherapy.
